A 73-year-old Japanese woman presented with cutaneous horn on the right cheek. The resected tumor was 9 mm in diameter, with 14 mm protrusion, and showed exophytic growth with marked papillomatosis. Histopathology showed proliferation of atypical melanocytes with melanin pigments in the epidermis and dermis under the cutaneous horn. These cells were confined to the base of the cutaneous horn, and did not spread to the surrounding epidermis. The final diagnosis was cutaneous horn malignant melanoma. This pathological entity is considered a specific form of verrucous melanoma, and might be added to the list of cutaneous horn-forming lesions.
Introduction
Cutaneous horn is a conical-or cylindricalshaped excessive hyperkeratosis of variable size (few millimeters to several centimeters). 1 It is a clinical diagnosis, and includes various benign and malignant lesions. [1] [2] [3] [4] [5] [6] Many malignant lesions arise in sun-exposed areas such as head, neck and upper extremities, most of which are actinic keratosis, Bowen's disease or squamous cell carcinoma. 4 However, Cristobal et al. 7 and Ermertcan et al. 8 reported extremely rare variants of malignant melanoma (MM) with horn formation termed cutaneous horn MM. Herein we report the third case of cutaneous horn MM and review of the literature.
Case Report
A 73-year-old Japanese woman presented with a black cutaneous horn on the right cheek. The horn appeared about 10 years ago, and had since increased in size. The past and family histories were not significant.
Macroscopic examination of the lesion showed a well-circumscribed, round and hard black cutaneous horn, measuring 9 mm in diameter protruding 14 mm from the skin surface ( Figure 1A ). There was no palpable cervical lymphadenopathy. The clinical diagnosis was seborrheic keratosis with horn formation. The differential diagnosis included basal cell carcinoma and actinic keratosis/squamous cell carcinoma. The lesion was surgically resected with a small safety margin.
Microscopic examination of the resected specimen showed a cutaneous horn composed of excessive compact hyperkeratosis with melanin pigments and pigment-laden degenerated macrophages in sun-damaged skin with solar elastosis ( Figure 1B) . The epidermis was also hyperplastic and markedly elevated with exophytic growth, but keratinocytes showed no atypia ( Figure 2A ). Proliferation of atypical tumor cells was noted in the epidermis, especially in the basal layer, with invasion of the upper dermis by melanophages and lymphocytes ( Figure 2A ). Tumor cells were also confined to the base of the cutaneous horn without lentiginous or pagetoid spreading to the surrounding epidermis. They were spindle or rounded epithelioid cells with prominent nucleoli and melanin pigments ( Figure 2B ). Several mitotic tumor cells were also observed. Immunohistochemically, the tumor cells were strongly positive for Melan A/MART-1, HMB45 and S-100 protein, but negative for pan-keratin. Based on these findings, the final diagnosis was cutaneous horn MM. The longest dimension of Breslow's thickness was 10 mm and Clark's level was level III. According to the TNM classification, the tumor was classified stage IIB (pT4aN0M0).
Additional resection with 1 cm margin, sentinel lymph node dissection and postoperative chemotherapy (DAV-feron therapy: dacarbazine; nimustine; vincristine; interferon-β) were applied after the diagnosis. Examination of the sentinel lymph nodes identified no metastasis. No local recurrence or distant metastasis has been observed during the last 4 years of follow-up.
Discussion
Cutaneous horn is a clinical diagnosis observed in both benign and malignant conditions. About 40% of cutaneous horns are part of malignant lesions, especially actinic keratosis, Bowen's disease and squamous cell carcinoma (Table 1) . However, non-squamous epithelial and even mesenchymal tumors, such as Paget's disease, 9 metastatic renal cell carcinoma, 10 Kaposi's sarcoma and pyogenic granuloma, 11, 12 rarely form cutaneous horn.
MM with cutaneous horn is an extremely rare variant of MM, and to date two cases have been reported. 7, 8 MM includes various clinical subtypes, 13 but cutaneous horn MM was not described in any textbooks probably because of its rarity. MM is commonly classified into four major subtypes: lentigo maligna melanoma; superficial spreading melanoma; nodular melanoma and acral lentiginous melanoma.
Other variants are described in the WHO classification, which includes amelanotic melanoma, mucosal melanoma, subungual melanoma, ulcerated melanoma and verrucous melanoma. 13 Among them, the latter is probably similar to cutaneous horn MM. In the majority of MM, the epidermis is often thin and occasionally ulcerated, but epidermal hyperplasia with hyperkeratosis is occasionally seen in MM, of which MM with excessive hyperkeratosis is called verrucous melanoma.
In general, verrucous melanoma presents as a hyperkeratotic, pigmented and elevated lesion, which may be macroscopically misdiagnosed as seborrheic keratosis. However, verrucous melanoma is a plateau-or dome-shaped lesion with verrucous keratotic surface in contrast to the conical or cylindrical lesion of cutaneous horn MM. 14, 15 At the point of excessive hyperkeratosis, cutaneous horn MM seems to be a specific form of verrucous melanoma, in which the morphology of excessive hyperkeratosis is just different from each other. Occasionally, hypermelanotic nevi show similar changes in the stratum corneum. This lesion is distinguishable based on the absence of cytologic atypia. 16 There are two reports of cutaneous horn-forming MM, 7, 8 and our case is Case Report close to the first one. 7 The first case showed an equally conical, hyperkeratotic lesion with highly atypical melanocytes. The tumor cells were confined to the base of cutaneous horn, but they grew asymmetrically. Their case had also the discrepancy between Breslow's thickness and Clark's level. Although the second case involved lentigo MM with cutaneous horn, 8 cutaneous horn was composed of atypical melanocytes. Atypical melanocytes showing pagetoid proliferation around cutaneous horn are structurally different from those described in our case.
The mechanism of development of cutaneous horn remains unclear. Since cutaneous horn is almost always found in sun-exposed areas such as face, neck, scalp and extremities, long-term sunlight irritation is the most likely etiology. Another possible etiology is persistent inflammatory process, 17 or overgrowth of blood vessels with abundant bloodstream. 18, 19 From the viewpoint of cutaneous horn, the risk factors of malignancy include large size, wide base relative to height, tenderness, advanced age and male sex. 4 Although MM probably has good prognosis with early stage in general, the most cited predictors of poor prognosis are Breslow's thickness, Clark' levels of invasion, ulceration, rate of mitosis, lymphovascular invasion, location, and gender. 13 In the cutaneous horn MM, however, marked exophytic growth causes a discrepancy between Breslow's thickness and Clark's level, increased Breslow's thickness for low Clark's level. Cristobal's and the present case shared common pathological findings in addition to the horn formation; including confinement of tumor cells to the base of the cutaneous horn without spread to the surrounding tissue. The prognosis of cutaneous horn MM may be based on the clinical stage, as judged by Breslow's thickness not to underestimate, but there is a need for study in the future. 
